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OBJECTIVE:  To  purify  and  characterize  T-cell  suppressive  factors  occurring  after  trauma  and  sepsis. 

APPROACH:  Our  interest  in  purifying  T-cell  suppressive  factors  (TSF)  from  injured  septic  patient  serum 
has  confirmed  the  presence  of  suppressive  factors  and  the  involvement  of  calcium  signaling  as  the 
mechanism  of  action.  Because  of  the  difficulty  in  isolating  an  individual  suppressive  factor  and  the 
knowledge  that  multiple  factors  contribute  to  suppression,  we  have  explored  the  roles  of  PGE2,  IL-4,  BUIO 
and  TGFp  on  immunosuppression  following  endotoxemia.  We  have  flirther  evaluated  the  effect  of  blocking 
TNF  following  sepsis  on  TSF.  The  importance  of  Na^  concentration  and  the  potential  benefit  of  this  on 
resuscitation  of  T-cell  function  was  realized  during  peptide  isolation.  Because  of  this,  we  have  explored 
the  effect  of  hypertonic  saline  (HTS)  on  T-cell  suppression. 

ACXXMPySHMENTS  (last  12  months): 

Roles  of  PGEi,  ILr4,  IL-IO,  and  TGF^  following  endotoxenna: 

The  relative  roles  of  PGEj,  11^4,  BUIO,  and  TGFp,  as  immunosuppressive  factors  in  a  rabbit  endotoxemia 
model  were  tested.  Endotoxemia  suppressed  in  vivo  cell  mediat^  immune  function  and  increased  plasma 
PGE2,  ILr4,  II^IO,  and  TGFP,  levels.  Serum  after  endotoxemia  suppressed  T-cell  proliferation  of  normal 
rabbits.  IU-4,  IL-10,  TGFP„  and  PGE2  had  TSF  activities  of  530,  102,  12,  and  .37  U/ng.  TGFP„  II^IO, 
and  11^4  contributed  37,  32,  and  14  U/ml  of  the  total  serum  TSF  activity  of  614  U/ml,  while  PGE2 
contributed  only  .007  U/ml.  TGFP„  fUlO,  IL4,  and  other  uncharacterized  factors  are  the  primary  T-cell 
suppressors  following  endotoxemia  in  rabbits.  (1) 

^ect  of  anti-TNF  andbocfy  treedment  on  production  of  TSF  in  septic  baboons: 

We  have  also  examined  whether  tumor  necrosis  factor  (TNF-a)  antibody  treatment  influences  the  production 
of  TSFs,  including  IL-10  and  TGF-P.  Sepsis  induced  in  baboons  by  E.  coli  infusion  caused  an  increase  in 
plasma  levels  of  TNF,  TSF  activity,  ILrlO,  and  active  TGF-p.  TNF  antibody  pre-treatment  reduced  TNF 
levels  by  98%.  Transient  TSF  activity  (0-4h)  was  only  marginally  influenced,  while  sustained  TSF  activity 
(8-24h)  was  markedly  reduced.  (2) 

The  effect  of  HTS  on  PGE2  induced  in  vitro  T-cell  siqypression: 

The  action  of  increased  concentrations  of  HTS,  hypertonic  saline  -  Dextran  (HSD),  Dextran  (Dx),  albumin 
(ALB),  and  Hetastarch  (HET)  on  in  vitro  proliferation  of  phytoheamgglutinin-stimulated  (PHA)  normal  and 
PGEj-suppressed  human  peripheral  blood  mononuclear  cells  was  tested.  At  clinically  relevant  levels,  HTS, 
HSD  (20-40  mM  hypertonicity),  ad  ALB  (2.5  mg/ml)enhanced  T-cell  proliferation  by  65%,  75%,  and  70%, 
respectively.  Dx  and  HET  had  little  effect.  HTS  also  reversed  rcE2-suppressed  (10  ng/ml)  T-cell 
proliferation  to  normal  levels,  and  HSD  enhanced  T-cell  proliferation  by  40%.  (3) 

HTS  enhances  splenocyte  proliferation  &  IL-2  hut  blocks  IL-6  and  TNF: 

Splenocytes  from  healthy  BALB/c  mice  were  cultured  in  the  presence  of  increasing  concentrations  ofNaCl 
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(10  rtiM  to  80  mM  above  isotonicity)  for  24  hours.  T-cell  proliferation  and  IL-2  levels  were  measured 
following  PHA  stimulation.  Production  of  the  monokines  TNFa,  IL- 1 P  and  11^6  was  induced  by  LPS.  Na^ 
concentrations  ranging  from  20  mM  to  40  mM  above  isotonicity  enhanced  T-cell  proliferation  and  11^2 
production,  up  to  150  %.  TNFa,  II^ip  and  IL-6  production  was  significantly  reduced  at  increasing  HTS 
concentrations.  (4) 

The  effect  of  HTS  on  in  vivo  inunune  cell  function: 

BALB/c  mice  were  injected  with  7.5%  HTS  (24  ml/kg  intraperitoneally)  increasing  plasma  Na^  to  levels 
seen  in  HTS  resuscitated  trauma  patients.  In  vivo  immune  function  was  assessed  by  delayed-type  hy¬ 
persensitivity  (DTH)  testing.  Serum  IL-1,  IL-2, 11^6,  and  the  effect  of  serum  on  in  vitro  T-cell  proliferation 
were  measured  after  6  and  24  h.  In  vivo  DTH,  the  effect  of  serum  on  in  vitro  T-cell  proliferation,  and  IL-6 
production  were  significantly  increased  in  HTS  animals.  While  11^2  levels  in  the  HTS  group  were  twice 
as  high  as  those  in  the  control  group,  they  did  not  reach  statistical  significance  as  predicted  from  the  in  vitro 
experiments.  (5) 

The  effect  of  HTS  resiecitation  on  hemorrhage  induced  immunosippression: 

Hemorrhage  was  induced  in  BALB/c  mice  by  bleeding  to  a  mean  arterial  blood  pressure  of  35±10  mmHg 
for  60  minutes.  PHA  induced  splenocyte  proliferation  and  the  plasma  levels  of  IL- 1 ,  IL-2,  IL-4,  ID  1 0  and 
TGF-P  were  measured.  In  vivo  cell  mediated  immune  function  was  measured  by  DTH  Hemorrhage 
induced  suppression  of  splenocyte  proliferation  was  prevented  with  HTS  resuscitation.  In  vivo  cell 
mediated  immune  function  was  significantly  improved  by  HTS.  HTS  resuscitated  animals  showed  lower 
levels  of  antiinflamatoiy  cytokines  IL-4,  IL^  1 0  and  TGF-P  and  higher  levels  of  the  proinflamatoiy  cytokines 
ELI  and  IL2  compart  to  the  Ringer’s  lactate  resuscitated  control  group.  (6) 

SIGNIFICANCE: 

Circulating  suppressive  substances  following  injury,  systemic  inflammation,  or  gram-negative  sepsis 
contribute  to  post  injury  immune  suppression  and  infection  related  morbidity.  The  ability  to  modulate  these 
suppressive  factors,  could  effect  post-traumatic  morbidity  and  mortality. 

WtSlKPLAN  (NEXT  12  MCXVIB^: 

Characterization  of  cellular  mechanisms  of  IL4,  IL-10,  and  TGFP  leading  to  T-cell  suppression. 
Contribution  of  uncharacterized  TSFs  on  T-cell  proliferation. 
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Prostaglandin  E,.  Interleukin  4.  Interleukin  10.  and  Transforming  Growth  Factor  P  in 
Immunosuppression  following  endotoxemia. 

T-cell  suppressive  factors  (TSF)  are  thou^t  to  suppress  host  immunity  and  contribute  to  the 
development  of  sepsis.  During  the  past  year,  we  have  investigated  the  relative  roles  of 
prostaglandin  £3  (PGEj),  Interleukin  4  (IL-4),  Interleukin  10  (IL-10),  and  transforming  growth 
factor  j3i  (TGF(3,)  as  immunosuppressive  factors  in  our  rabbit  endotoxemia  model. 

Endotoxemia  suppressed  in  vivo  cell  mediated  immune  function  and  increased  plasma  PGE2,  IL- 
4,  IL-10,  and  TGFj3,  levels  (Figures  1,  2,  3,  4,  5,  6,  7,  8  -  Appendbc). 

Serum  after  endotoxemia  suppressed  T-cell  proliferation  of  normal  rabbits.  IL-4,  IL-10,  TGFP,, 
and  PGEj  had  TSF  activities  of  530, 102, 12,  and  .37  U/ng.  TGFp,,  IL-10,  and  IL-4  contributed 
37, 32,  and  14  U/ml  to  a  total  serum  TSF  activity  of  614  U/ml,  while  PGE2  contributed  only  .007 
U/ml  (Table  1  -  Appendix). 

These  results  show  that  TGF(3,,  IL-10,  IL-4,  and  other  uncharacterized  factors,  are  potent  T-cell 
suppressors  following  endotoxemia  in  rabbits.  PGE2  is  of  much  less  significance. 

We  plan  to  investigate  the  relative  effects  of  these  factors  on  intracellular  T-cell  calcium 
signaling  and  antigen  expression  to  e^q^lore  their  effect  on  these  known  pathophysiological  effects 
of  trauma  and  injury. 


MAJOR  PROBLEMS: 

There  have  not  been  any  major  problems  during  the  last  year,  however,the  complexity  of  immune 
suppression  and  the  contribution  of  multiple  factors  made  the  likelihood  of  isolating  a  single 
factor  less  plausible. 


POTENTIAL  PATENTABLE  INVENTIONS: 


None 


